INTRODUCTION
============

During adolescence, integration of psychological autonomy and self-identity occurs internally; externally, it involves developmental tasks such as entering secondary school and producing academic achievements.[@B1] A significant number of physical, psychological, and social changes are experienced that are accompanied by many internal and external conflicts.[@B2] Such internal and external changes can cause psychosocial problems, and they can be important indicators for predicting various behavioral problems of adulthood.[@B3]

Among adolescent psychosocial problems, externalizing problems are distinguished by aggression due to under-control, including behavioral problems such as delinquency, while internalizing problems due to over-control result in depression, anxiety, and social withdrawal.[@B4] Internalizing problems have particularly been discussed as causing problems in cognitive, interpersonal, and learning areas. However, the majority of previous studies on adolescents have focused on externalizing problems,[@B5] which suggests the need for more studies on internalizing problems.

There have been studies on internalizing problems regarding depression and anxiety.[@B6][@B7] However, social withdrawal is another representative internalizing problem, which has been insufficiently studied. Social withdrawal indicates all types of behaviors and attitudes in which one seeks to be alone when facing social situations, and also indicates being shy or suppressed, having low energy, and avoiding social interactions.[@B4] Such social withdrawal is strongly related to low self-esteem, negative self-concept, and high depression and anxiety, creating vulnerability toward interpersonal relationships, behavioral problems, and peer rejection. These problems of adolescents can lead to social isolation, avoidant personality disorder, academic failure, unemployment, suicide attempts, and criminal behaviors in adulthood.[@B8] This is because internalizing problems of social withdrawal have a high probability of developing into externalizing problems of aggression and delinquency, over the long term.[@B9]

The rearing behavior of parents is a crucial factor explaining the child\'s social withdrawal, which critically effects the adolescent\'s development of personality and social skills. This is also an important factor for social adaptation in adulthood.[@B10] Especially, negative parental rearing experience can cause social withdrawal of the child.[@B11] Children with negative rearing experiences may experience negative emotions such as frustration, fear, low self-control, and impulsivity that can lead to social withdrawal.[@B11]

Parents\' rearing behavior and social withdrawal are important predictive factors explaining adolescent aggression. According to attachment theory, having stable or unstable attachments with parents during infancy can have long-term effects.[@B12] Stable attachment positively influences social skill development. However, the opposite kind of attachment can cause external problems such as aggression, ultimately leading to problematic behaviors.[@B13]

In conclusion, children who have experienced negative rearing behaviors show a lack of self-confidence due to emotional instability and are reserved in interpersonal relationships. This can lead to failure in social adaptation and high risks of depression, suicide, criminal acts, and anti-social behaviors.[@B10][@B14][@B15][@B16][@B17][@B18] Particularly, Korean adolescents experience excessive academic stress and are often deprived of social interactions with their family or peers, in terms of quality and quantity. This creates a very high probability of causing problems of social withdrawal.[@B19]

However, there are still insufficient studies that longitudinally analyze problems of social withdrawal among adolescents that may change dynamically over the course of adolescent development. Furthermore, in the few studies that have longitudinally analyzed social withdrawal, the developmental trajectory of social withdrawal was found to have an effect on propensity for avoiding risks, unstable relationships with peers, and depression.[@B8][@B20][@B21][@B22] Therefore, there is an urgent need for systematic studies on how adolescents\' social withdrawal problems change over time and the variables that affect this trajectory.

In this study, firstly, the developmental path of adolescents\' social withdrawal over a period of 3 years was determined. Secondly, parental rearing behavior was considered as a factor that could affect the developmental trajectory of social withdrawal, and the relationship between the two was explored. Thirdly, the study aimed to analyze the effects of the developmental trajectory of social withdrawal on externalizing problems of aggression. This study is significant in the fact that emotional and behavioral aspects of dynamically changing adolescents were explored in depth.

METHODS
=======

1. Study Target
---------------

In this study, the developmental trajectory of adolescents\' negative rearing experiences, social withdrawal, and aggression were observed. Furthermore, the effects of negative rearing experiences on social withdrawal and aggression, and the effects of social withdrawal on aggression were analyzed. The factors influencing adolescent development were considered from a long-term perspective, in order to provide practical information about the normal development of adolescents.

Therefore, in this study, data from the Korean Children and Youth Panel Study (KCYPS) was used, a survey conducted by the National Youth Policy Institute targeting a cohort of three different age groups (grade 1, grade 4, and grade 7), from 2010 to 2016. Multi-stage stratified sampling methods were used in the KCYPS, which surveyed the students and parents of the selected grade levels. The present study analyzed data for grade 7, from second year (grade 8) to fourth year (grade 10). A total of 2,351 cases were observed, and cases without responses were excluded, leaving the following number of cases in the analysis: 2,280 students for the second year; 2,259 students for the third year; and 2,108 students for the fourth year. The gender of study participants were as follows. Males were 1,152 (50.5%) for the second year, 1,140 (50.5%) for the third year, and 1,075 (51.0%) for the fourth year. Females were 1,128 (49.5%) for the second year, 1,119 (49.5%) for the third year, and 1,033 (49.0%) for the fourth year.

2. Measures
-----------

### 1) Negative rearing

For negative rearing, measures of abuse and neglect were summed and an average was taken. The measure of abuse and neglect was constructed by referring to studies on child abuse by Huh[@B23] and Kim.[@B24] Four questions were used, including "I get scorned excessively when I do something wrong," with a 4-point scale as follows: 1=always, 2=sometimes, 3=rarely, and 4=never. For ease of interpretation, the scores were reversed, so that higher scores indicated higher levels of abuse. For the neglect measure, four questions including "My parents consider me to be more important than their work" were scored using a 4-point scale (1=always, 2=sometimes, 3=rarely, and 4=never). Cronbach\'s α values for the questions regarding negative rearing experiences were as follows: 0.736 for second year, 0.753 for third year, and 0.785 for fourth year.

### 2) Social withdrawal

The study by Kim and Kim[@B25] was referred to for the measure of social withdrawal, that was constructed after removing repetitive questions and modifying the questions. Five questions were constructed including "I feel uncomfortable when there are a lot of people around me," and a 4-point scale (1=always, 2=sometimes, 3=rarely, and 4=never) was used. For ease of interpretation, scores were reversed, so that higher scores would indicate higher levels of social withdrawal. Cronbach\'s α values for the questions regarding social withdrawal were as follows: 0.850 for second year, 0.883 for third year, and 0.880 for fourth year.

### 3) Aggression

For the measure of aggression, the KCYPS data was used, which modified the measure developed by Cho and Lim.[@B26] For the measure of aggression, 6 questions were used, including "I get into fights over small things," with a 4-point scale (1=always, 2=sometimes, 3=rarely, and 4=never). For ease of interpretation, scores were reversed, so that higher scores would indicate higher levels of aggression. Cronbach\'s α values for the questions regarding aggression were as follows: 0.810 for second year, 0.811 for third year, and 0.785 for fourth year.

3. Research Model and Analysis Method
-------------------------------------

In this study, a research model was constructed as shown in [Figure 1](#F1){ref-type="fig"}, based on theoretical observations and a review of previous studies. The research model shows the developmental trajectory of adolescents\' negative rearing experiences, social withdrawal, and aggression. As discussed in previous studies, a causal relationship was observed between the developmental trajectory of adolescents\' negative rearing experiences, social withdrawal, and aggression.

The analysis process of this study consisted of the following steps. First, in order to observe the changing patterns of major variables in this study, the levels of the variables and the relationships between them at each time point were analyzed. For this, means and standard deviations for negative rearing, social withdrawal, and aggression were calculated for each time point, and correlational analysis was performed between each variable. Second, for the estimation of change functions due to time elapsed, latent growth modeling was conducted. Since this study consists of three time points, a no-change model and a linear model were set as competing models. A goodness of fit index was used to provide objective criteria for the simplicity and explanatory power of the model. Third, the variables in the change model were examined, and a latent model analysis for each variable was obtained to investigate the causal relationships between negative rearing behaviors, social withdrawal, and aggression. The fitness index of the multivariate latent growth models was not sensitive to sample size, and the simplicity indexes such as Tucker-Lewis index (TLI), comparative fit index (CFI), and root mean square error of approximation (RMSEA) were used. For the goodness of fit index, model fitness was considered to be good if TLI and CFI were above 0.90. Additionally, fitness was considered to be good if RMSEA was below 0.05, appropriate if below 0.08, and average if below 0.10. PASW SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA) and Lisrel ver. 8.72 (Scientific Software International, Lincolnwood, IL, USA) were used for statistical analyses.

RESULTS
=======

1. Changes in Major Variables over Time
---------------------------------------

Changes in the levels of negative rearing experiences, social withdrawal, and aggression as the adolescents aged were examined, and the means and standard deviations of the variables at each time point are shown in [Table 1](#T1){ref-type="table"}. The analysis results showed that in the first and third years negative rearing experiences were maintained at similar levels, and dropped in the fourth year. Social withdrawal showed slight increases in the third year. Aggression showed a slight increase in the third year, and dropped in the fourth year.

2. Correlations between Major Variables
---------------------------------------

To observe relationships between the major variables of negative rearing behavior, social withdrawal, and aggression, correlational analysis was performed between the variables collected at each time point. The analysis results are shown in [Table 2](#T2){ref-type="table"}, and there were statistically significant positive relationships (P\<0.01) between all variables measured at each time point.

3. Analysis Model for Variables
-------------------------------

The model in this study consists of three time points, so a no-change model as in [Figure 2](#F2){ref-type="fig"} and a linear model as in [Figure 3](#F3){ref-type="fig"} were selected as competing models.

The no-change model only has the initial value, and the rate of change is not set. This model assumes that there was no significant change over time. The linear model is the most basic form of a latent growth model, and has two latent factors of initial value and rate of change. All factor coefficients of the initial value are set to 1, and the factor coefficients for the rate of change are set to 0, 1, and 2. This model assumes linear change over time.

Therefore, the linear model is appropriate for consistent increases or decreases at three time points; and the no-change model is appropriate when the direction of change is inconsistent or when the amount of change is insignificant.

Analysis of the results for the no-change model and linear change model, which were aimed at finding a model that best described the trajectory of each variable, showed that both models had good fitness for negative rearing experiences, social withdrawal, and aggression ([Table 3](#T3){ref-type="table"}). However, the linear change model showed better fitness, so it was selected as the final analysis model.

As shown in [Table 4](#T4){ref-type="table"}, the initial average of negative rearing experiences was significant at 1.852 (P\<0.001). The average rate of change was significant at −0.024 (P\<0.001). This indicates that negative rearing experiences that an adolescent recognizes decreased with time at the rate of −0.024. Furthermore, the initial variance in negative rearing experience was 0.121 (P\<0.001), and the rate of variance was 0.012 (P\<0.05), which shows that both were significant. This indicates that the level of negative rearing experiences varies depending on the individual adolescent, and the variance over time also depends on the individual as well. The covariance between the initial value and the rate of change (−0.054, P\<0.001) showed a significantly negative relationship. This indicates that during the 8th grade period, a student with higher levels of negative rearing experiences showed a lower rate of increase, and a student with initially lower negative rearing experiences showed a higher rate of increase as they aged.

The initial mean for social withdrawal was significant with a value of 2.247 (P\<0.001), and the average rate of change was −0.003, which showed a gradual decrease on average; however, this was not statistically significant. On the other hand, the initial variance for social withdrawal was 0.256 (P\<0.001) and the rate of variance was 0.022 (P\<0.05), both of which were significant. This indicates that the level of social withdrawal depends on individuals, and the changes over time also depend on the individuals. The covariance between the initial value and the rate of change (−0.028, P\<0.05) had a significantly negative relationship. This indicates that during the 8th grade period, students with higher levels of social withdrawal showed a lower rate of increase, and students with initially lower social withdrawal showed a higher rate of increase as they aged.

The initial average for aggression was significant at 2.181 (P\<0.001). The average rate of change was also significant at −0.082 (P\<0.001). This indicates that adolescent aggression decreases by −0.082 over time. Furthermore, the initial variance of aggression was 0.221 (P\<0.001), and the rate of variance was 0.032 (P\<0.05), both of which were significant. This indicates that the level of aggression of adolescents may vary depending on the individual, and the amount of change over time also depends on the individual. The covariance between the initial value and the rate of change (−0.061, P\<0.001) had a significantly negative relationship. This indicates that during 8th grade period, students with higher levels of aggression showed a lower rate of increase, and students with initially lower levels of aggression showed a higher rate of increase as they aged.

4. Analysis Model between Variables
-----------------------------------

The results of the linear change model for each variable were obtained by performing latent model analysis for each of the variables. By setting the research model in [Figure 1](#F1){ref-type="fig"} as the analysis model, the causal relationship between negative rearing experiences, social withdrawal, and aggression was analyzed using a multivariate latent growth model. The fitness calculations showed that TLI and CFI were all above 0.9 as shown in [Table 5](#T5){ref-type="table"}. RMSEA was below 0.08, which demonstrates that the model had appropriate fitness.

The research model shown in [Figure 1](#F1){ref-type="fig"} was set as the analysis model, and the path coefficients between each variable are shown in [Table 6](#T6){ref-type="table"}. First, the initial value of negative rearing had a significant effect on the initial values of social withdrawal (β=0.221, t=6.246; P\<0.001) and aggression (β=0.357, t=10.115; P\<0.001). This indicates that adolescents with higher levels of negative rearing experiences had higher levels of social withdrawal and aggression. Furthermore, the variance of negative rearing had a significant effect on the variances of social withdrawal (β=370, t=3.929; P\<0.001) and aggression (β=0.590, t=3.700; P\<0.001). This indicates that as adolescents\' negative rearing experiences increased with time, levels of social withdrawal and aggression increased as well. However, the initial value of negative rearing experiences did not have a significant effect on the rates of change in social withdrawal and aggression.

For the effect of social withdrawal on aggression, the initial value of social withdrawal had a significant effect on the initial value of aggression, and the rate of change in social withdrawal had a significant effect on the rate of change in aggression. This indicates that adolescents with higher levels of social withdrawal had higher levels of aggression; if the level of social withdrawal increased with time, aggression increased as well. However, the initial value of social withdrawal did not have a significant effect on the rate of change in aggression.

DISCUSSION
==========

This study analyzed the effects of negative rearing experiences, due to parental neglect and abuse, on adolescents\' social withdrawal and aggression. For the analysis, a multivariate latent growth model was used. The study results can be summarized as follows.

Firstly, analysis of the developmental trajectory of negative rearing experiences, social withdrawal, and aggression of adolescents in 8th to 10th grade levels showed that there was a linear trajectory in which the rate of change reduced stably with time. This result can be attributed to the fact that parental influence became relatively reduced due to students spending more time in school work, as they moved to higher grade levels. Furthermore, it can be interpreted to be due to the fact that as students spend more time in school, they have more exposure to peer interactions.

Secondly, the changing patterns in negative rearing experiences, social withdrawal, and aggression depend on individuals, and differences were shown to be clearer in social withdrawal. Such characteristic can show that social withdrawal is a psychological variable that is greatly influenced by personal experiences and the environment. If support from peers or attention from teachers is provided in a timely manner, the probability of adolescents experiencing positive change is likely to be greater compared to the influence of other factors.

Thirdly, the initial value for negative rearing experience had a significant effect on the initial values of social withdrawal and aggression. This indicates that adolescents with negative rearing experience are more likely to experience social withdrawal and aggressive behavior.

Fourthly, the rate of change in negative rearing experience had a significant effect on the rate of change in social withdrawal and aggression. This shows that risk factors hindering adolescent development such as negative rearing experiences, social withdrawal, and aggression do not spontaneously diminish over time, but they persistently act as causal factors impeding adolescent development, continuing to be risk factors into adulthood.

Lastly, the initial value of social withdrawal had a significant effect on the initial value of aggression, and the rate of change in social withdrawal had a significant effect on the rate of change in aggression. This indicates that social withdrawal is related not only to peer and interpersonal interaction, but is also related to low self-esteem and a negative self-concept. Social withdrawal causes anxiety disorders, such as separation anxiety, social anxiety, and phobias, as well as depression,[@B6][@B27] which can cause antisocial behavior due to maladaptation to society.[@B28]

These study results have the following constructive implications. Firstly, social withdrawal of adolescents derives from neglectful or abusive rearing by parents, creating a risk of behavioral problems of social withdrawal accompanied by anxiety and timidity, due to a loss of a sense of belonging or competence. Such internalizing problems have a high probability of becoming externalized as aggression and delinquency. Most of previous studies on risk factors for impeded adolescent development dealt with the effect of negative rearing experiences on internalizing and externalizing problems such as social withdrawal and aggression; however, there has been insufficient investigation of the relationship with long-term effects. On the other hand, this study examined the developmental trajectory in the relationship between risk factors of adolescent development, from a long-term perspective. Furthermore, the relationship between risk factors was shown to have not only short-term effects but long-term effects as well, which reinforces the limitations of previous studies.

Secondly, parents play a very important role in adolescents\' psychological growth. Therefore, abundant positive interactions with parents must be provided. In the long term, there is a need for plans to reduce excessive academic stress on adolescents. Adolescents should receive affection and attention from their parents in order to develop emotional stability. Through correct child-rearing, the self-confidence and social skills of adolescents may be enhanced.

There are several limitations to this study that suggest the following challenges for future research. Firstly, according to previous studies related to withdrawal in childhood, parents play a crucially important role. However, this study has limitations in that only negative rearing experiences were indicated as the factor preceding social withdrawal in adolescents. Social withdrawal is affected by environmental factors including parents, family, and peer interactions. Particularly, adolescents spend relatively increased amounts of time in school, so relationships with peers and teachers can have an influence. Therefore, in future studies, the factors preceding social withdrawal should be comprehensively analyzed.

Secondly, the major variables used in this study derive from the KCYPS data, so additional variables were not sufficiently measured. Therefore, in the future, additional factors that could significantly influence the developmental trajectory of adolescent withdrawal should be explored and examined.

Thirdly, this study analyzed longitudinal relationships between adolescent\'s negative rearing experiences, social withdrawal, and aggression. However, the relationship between these variables may vary depending on the characteristics of the local community and personal psychological factors. Therefore, future studies should more perform specific analyses on the effects of these factors.

Fourthly, when comparing Western and Asian child-rearing, different normative parenting approaches are generally expected. Such structural differences may have very diverse meanings in the context of the culture. Therefore, there is a need for comparative analysis between Western and Asian styles of child-rearing.
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###### Means and standard deviations for major variables
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Values are presented as mean±standard deviation.

###### Correlations between major variables
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1, negative rearing 2nd year; 2, negative rearing 3rd year; 3, negative rearing 4th year; 4, social withdrawal 2nd year; 5, social withdrawal 3rd year; 6, social withdrawal 4th year; 7, aggression 2nd year; 8, aggression 3rd year; 9, aggression 4th year.

^\*\*^P\<0.01.

###### Fitness indexes for the no-change model and linear change model
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^\*\*\*^P\<0.001.

###### Estimation of developmental trajectories of the main variables
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^\*\*^P\<0.01, ^\*\*\*^P\<0.001.

###### Fitness indexes of the multivariate latent growth model
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^\*\*\*^P\<0.001.

###### Path coefficients of multivariate latent growth models
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